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(57) ABSTRACT 

A display device includes a Substrate and Subpixel groups 
disposed on the Substrate. Each Subpixel group includes four 
first subpixels for emitting four first color lights, four second 
Subpixels for emitting four second color lights, and eight 
third subpixels for emitting eight third color lights. The first 
subpixels, the second subpixels, and the third subpixels are 
respectively arranged adjacent to each other along a first axis 
and a second axis intersecting the first axis, in which each of 
the first subpixels is located adjacent to another one of the 
first Subpixels along the first axis or the second axis, each of 
the second Subpixels is located adjacent to another one of the 
second Subpixels along the first axis or the second axis, and 
each of the third subpixels is located adjacent to another one 
of the third subpixels along at least one of the first axis and 
the second axis. 

19 Claims, 7 Drawing Sheets 
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1. 

DISPLAY DEVICE 

FIELD OF THE INVENTION 

The present invention relates to a display device, and 5 
more particularly to an organic light-emitting diode (Or 
ganic Light-Emitting Diode: OLED) display device. 

BACKGROUND 
10 

The OLED display, compared to other flat panel displays, 
has outstanding features of self-luminous, high brightness, 
wide viewing angle, high contrast, low power consumption, 
fast response, wide operating temperature range, high lumi 
nous efficiency, and process simplicity, drawing worldwide 
attention on the technological development of the OLED 
display. 

In the application of the display, full color is becoming a 
necessary condition for the standard of display, and the 20 
quality of the system depends on the resolution of pixels and 
the arrangement of Subpixels, and the resolution unit is dpi 
(dot per inch). Generally speaking, each of the pixels is 
made of red (R), green (G), and blue (B) which are subpixels 
of three primary colors, to produce different shade of color 25 
mixing effect. Subpixels arrangements on the present indus 
trial application include stripe arrangements, mosaic 
arrangements and delta arrangements. 

However, since the circuit design, manufacturing process 
and driving method of the OLED display are more compli 
cated, the layout density of the subpixels will be restricted 
and cannot be improved if the above-mentioned arrange 
ments are simply used to make panels, thereby affecting the 
overall resolution of the panels. 

15 

30 

35 

SUMMARY 

The present invention provides a display device, in order 
to solve the problems of the prior art. 
An embodiment of the present invention discloses a 

display device including a Substrate and a plurality of 
Subpixel groups disposed on the Substrate. Each of the 
Subpixel groups includes four first Subpixels for emitting 
four first color lights, four second Subpixels for emitting four 45 
second color lights, and eight third Subpixels for emitting 
eight third color lights. The first subpixels, the second 
Subpixels, and the third Subpixels are respectively arranged 
adjacent to each other along a first axis and a second axis 
intersecting the first axis, in which each of the first subpixels 50 
is located adjacent to another one of the first Subpixels along 
the first axis or the second axis, each of the second Subpixels 
is located adjacent to another one of the second Subpixels 
along the first axis or the second axis, and each of the third 
subpixels is located adjacent to another one of the third 55 
Subpixels along at least one of the first axis and the second 
aX1S. 

Accordingly, the resolution of the display device can be 
effectively increased, and a better image quality would be 
obtained. 60 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more readily apparent 
to those ordinarily skilled in the art after reviewing the 65 
following detailed description and accompanying drawings, 
in which: 

2 
FIG. 1 is a schematic diagram for showing the arrange 

ment of Subpixel groups of the display device according to 
the first embodiment of the present invention; 

FIG. 2 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the second embodiment of the present invention; 

FIG. 3 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the third embodiment of the present invention; 

FIG. 4 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the fourth embodiment of the present invention: 

FIG. 5 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the fifth embodiment of the present invention; 

FIG. 6 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the sixth embodiment of the present invention; and 

FIG. 7 is a schematic diagram for showing the arrange 
ment of Subpixel groups of the display device according to 
the seventh embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The present invention will now be described more spe 
cifically with reference to the following embodiments. It is 
to be noted that the following descriptions of embodiments 
of this invention are presented herein for purpose of illus 
tration and description only. It is not intended to be exhaus 
tive or to be limited to the precise form disclosed. 

Referring to FIG. 1 to FIG. 7, FIG. 1 to FIG. 7 respec 
tively show the arrangement of subpixel groups 120 of the 
display devices 100/200/300/400/500/600/700 according to 
the first to seventh embodiments of the present invention. As 
shown in FIG. 1 to FIG. 7, the display devices 100/200/ 
300/400/500/600/700 include a substrate 110 and a plurality 
of subpixel groups 120 disposed on the substrate 110. Each 
of the subpixel groups 120 includes four first subpixels 122 
for emitting four first color lights, four second subpixels 124 
for emitting four second color lights, and eight third Sub 
pixels 126/126a/126b/126c. With the first subpixels 122, the 
second subpixels 124 and the third subpixels 126/126a/ 
126b/126c emit different color lights, and the display device 
100/200/300/400/500/600/700 can get the desired color 
mixing effects. In the following embodiments of the present 
invention, the first color light is approximately about blue, 
and the second color light is approximately about red. That 
is, the first subpixels 122 are used for emitting blue lights 
and the second subpixels 124 are used for emitting red 
lights, but the present invention is not limited thereto. In 
other embodiments, we can adjust colors represented by the 
first subpixels 122, the second subpixels 124 and the third 
subpixels 126/126a/126b/126c to achieve a desired mixing 
color effect when a full color displays. In the embodiments 
of the present invention, the planar shapes of the first 
subpixels 122, the second subpixels 124 and the third 
subpixels 126/126a/126b/126c are generally about rectan 
gular, but the present invention is not limited thereto. 

Additionally, in Some embodiments of the present inven 
tion, the display devices 100/200/300/400/500/600/700 may 
be active or passive matrix display devices according to the 
driving types, and can be used in top emission or bottom 
emission display devices according to two luminescent 
types, but the present invention is not limited thereto. Also, 
in some embodiments of the present invention, the Substrate 
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110 may be a glass Substrate, a quartz. Substrate, or a plastic 
substrate, but the present invention is not limited thereto. 

Furthermore, the first subpixels 122, the second subpixels 
124 and the third subpixels 126/126a/126b/126c in each of 
the Subpixel groups 120 are respectively arranged adjacent 5 
to each other along a first axis D and a second axis D. 
intersecting the first axis D. In some embodiments, the first 
axis D and the second axis D are intersected each other. 
Meanwhile, the first axis D, and the second axis D. can be 
perpendicular to each other, and are respectively parallel to 
the X axis and the Y axis. In other embodiments, the first 
axis D and the second axis D are respectively formed about 
45 degrees with the X axis and Y axis, but the present 
invention is not limited thereto. 
On the other hand, each of the first subpixels 122 is 15 

located adjacent to another one of the first subpixels 122 
along the first axis D or the second axis D, each of the 
second Subpixels 124 is located adjacent to another one of 
the second subpixels 124 along the first axis D or the second 
axis D, and each of the third subpixels 126/126a/126b/126c 20 
is located adjacent to another one of the third subpixels 
126/126a/126b/126c along at least one of the first axis D. 
and the second axis D. That is, each of the display devices 
100/200/300/400/500/600/700 composed of a plurality of 
Subpixel groups connected to each other has at least two of 25 
the first subpixels 122 located adjacent to each, at least two 
of the second subpixels 124 located adjacent to each other, 
and at least two of the third subpixels 126/126a/126b/126c 
located adjacent to each other. 

Thus, when two of the first subpixels 122 emitting the 30 
same color light or two of the second Subpixels 124 emitting 
the same color light are located adjacent to each other, the 
pixel pitch of the two adjacent first subpixels 122 emitting 
the same color light or the two adjacent second Subpixels 
124 emitting the same color light can be reduced to each 35 
other, so that the space available on the substrate 110 can be 
increased to get a higher aperture ratio. Due to the increased 
aperture ratio of the substrate 110, the accommodation for 
setting circuit on the Substrate can be also increased. On the 
other hand, since the space available on the substrate 110 is 40 
increased, so that the amount of the subpixel groups 120 
provided on the substrate 110 can be also increased, thereby 
increasing overall emitting area of the display device 100/ 
200/300/400/500/600/700. Accordingly, the resolution of 
the display device 100/200/300/400/500/600/700 can be 
effectively increased, and a better image quality would be 
obtained. 

In some embodiments, each of the first subpixels 122 and 
each of the second subpixels 124 are respectively located 
adjacent to the corresponding first Subpixel 122 and the 
corresponding second subpixel 124 along the same first axis 
D or the same second axis D. Furthermore, each of the first 
subpixels 122 has only one side located adjacent to the 
corresponding first Subpixel 122, and each of the second 
Subpixels 124 has only one side located adjacent to the 
corresponding second Subpixel 124, but the present inven 
tion is not limited thereto. 

Referring to FIG. 1 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 100 according to the first embodiment of the present 
invention. As shown in FIG. 1, the first axis D, and the 
second axis D are respectively formed about 45 degrees 
with the X axis and Y axis. In addition, each of the third 
subpixels 126 of the present embodiment is used for emit 
ting a third color light, and the third color light may be green. 
That is, in the present embodiment, the first subpixel 122 
may emit a blue light, the second subpixel 124 may emit a 
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4 
red light and the third subpixel 126 may emit a green light. 
Through adjusting light emitting order and the amount of the 
first subpixels 122, the second subpixels 124 and the third 
subpixels 126, different color effects would be obtained by 
color mixing method. It needs to be noted that the colors of 
the light emitted from the first subpixels 122, the second 
subpixels 124 and third subpixels 126 are not limited to 
above-mentioned description. 
On the other hand, four of the third subpixels 126 of the 

present embodiment are located adjacent to the other third 
Subpixels 126 along the first axis D and the second axis D. 
and each of the third subpixels 126 has two adjacent sides 
respectively located adjacent to the corresponding first Sub 
pixel 122 and the corresponding second subpixel 124. 
Therefore, when the plurality of subpixel groups 120 are 
connected to each other, two of the first subpixels 122 
emitting the same first color light are located adjacent to 
each other, two of the second subpixels 124 emitting the 
same second color light are located adjacent to each other, 
and four of the third subpixels 126 emitting the same third 
color light are located adjacent to each other. For example, 
in the single Subpixel group 120, four (e.g., the first set) of 
the eight third subpixels 126 (for example green) are divided 
into two adjacent pairs of Subpixels arranged adjacent to 
each other along the first axis D, and two of the different 
pairs of Subpixels are located adjacent to each other along 
the second axis D. That is, a different pair of subpixels are 
located adjacent to each other along the second axis D. 
however, the other subpixel in the two pairs of subpixels are 
not adjacent to each other. In other words, two pairs of 
adjacent subpixels would be alternately arranged. The other 
four (e.g., the second set) of the eight third subpixels 126 
(for example green) are also divided into two adjacent pairs 
of Subpixels arranged adjacent to each other along the first 
axis D, and two of the different pairs of subpixels are also 
located adjacent to each other along the second axis D. That 
is, a different pair of Subpixels are located adjacent to each 
other along the second axis D, however, the other Subpixel 
in the two pairs of Subpixels are not adjacent to each other. 
In other words, two pairs of adjacent Subpixels would also 
be alternately arranged. Two (e.g., a third set) of the four first 
Subpixels 122 (for example blue) are arranged adjacent to 
each other along the first axis D, two (e.g., a fourth set) of 
the four second subpixels 124 (for example red) are arranged 
adjacent to each other along the first axis D, and the third 
set of the four first subpixels 122 (for example blue) and the 
fourth set of the four second subpixels 124 (for example red) 
are arranged between the first set and the second set of the 
third subpixels 126. Therefore, one subpixel of the third set 
of the first subpixels 122 (for example blue) is connected 
adjacent to the first set of the third subpixels 126 (for 
example green) and the fourth set of the second Subpixels 
124 (for example red), and the other subpixel of the third set 
of the first subpixels 122 (for example blue) is connected 
adjacent to the second set of the third subpixels 126 (for 
example green). In other words, two pairs of adjacent 
subpixels would be alternately arranged. That is, the third set 
of the four first subpixels 122 (for example blue) and the 
fourth set of the four second subpixels 124 (for example red) 
are alternately arranged. One of the other two subpixels of 
the fourth set of the second subpixels 124 (for example red) 
and one of the other two subpixels of the third set of the first 
subpixels 122 (for example blue) are respectively connected 
adjacent to the first set of the third subpixels 126 (for 
example green), and the other one of the other two Subpixels 
of the fourth set of the second subpixels 124 (for example 
red) and the other one of the other two subpixels of the third 
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set of the first subpixels 122 (for example blue) are respec 
tively connected adjacent to the second set of the third 
subpixels 126 (for example green). 

Furthermore, in this embodiment, the locations of the two 
adjacent subpixels of the first subpixels 122 and the two 
adjacent subpixels of the second subpixels 124 between two 
sets of the third subpixels 126 can be interchanged. The 
present invention is not limited to FIG. 1. 

In addition, in one of the Subpixel groups 120, a subgroup 
can be defined by each of the first subpixels 122 combining 
one of the adjacent third Subpixels 126, and a primary group 
can be defined by each of the second subpixels 124 com 
bining one of the adjacent third subpixels 126. In the 
description of the following examples, the luminance value 
of the color is based on 8-bit gray level value, that is, using 
the gray level values of 1,2,..., 254 to 255 values. It would 
be noted that the present invention may also be used to 
implement by the gray level values with other bits. 
When the display device 100 emits the first color light, the 

first subpixel 122 of the subgroup emits a first color light, 
and the first subpixel 122 connected adjacent to the third 
subpixels 126 of the primary group also emits the first color 
light. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 100 emits the second color light, 

the second Subpixel 124 of the primary group emits a second 
color light, and the second Subpixel 124 connected adjacent 
to the third subpixels 126 of the subgroup also emits the 
second color light. When the gray level values of the second 
color light are displayed about 255, the luminance of the 
second color light is about 50% to 100% of the maximum 
luminance that the second Subpixel 124 may display. 
When the display device 100 emits the third color light, 

the third subpixels 126 in the subgroup and the primary 
group emit a third color light. When the gray level values of 
the third color light are displayed about 255, the luminance 
of the third color light is about 100% of the maximum 
luminance that the third subpixels 126 may display. 

Furthermore, when the first color light, the second color 
light and the third color can be mixed to produce white light 
which is emitted from the display device 100, the first 
subpixel 122 and the third subpixels 126 of the subgroup 
respectively emit the first color light and the third color light, 
and the second subpixel 124 connected adjacent to the third 
subpixels 126 of the subgroup also emits the second color 
light. On the other hand, the second subpixel 124 and the 
third subpixels 126 of the primary group respectively emit 
the second color light and the third color light, and the first 
subpixel 122 connected adjacent to the third subpixels 126 
of the primary group also emits the first color light. When 
the gray level values of the white light are displayed about 
255, the luminance of the first color light is about 50% to 
90% of the maximum luminance of the first color light, the 
luminance of the second color light is about 50% to 90% of 
the maximum luminance of the second color light, and the 
luminance of the third color light is about 100% of the 
maximum luminance of the third color light. 

Referring to FIG. 2 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 200 according to the second embodiment of the 
present invention. As shown in FIG. 2, the first axis D, and 
the second axis D are respectively formed about 45 degrees 
with the X axis and Y axis. In addition, four of the third 
subpixels 126 of the present embodiment are used for 
emitting four third color lights, and the other four of the third 
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6 
subpixels 126 are used for emitting four fourth color lights. 
The third color light may be green, and the fourth color light 
may be yellow. That is, in the present embodiment, the first 
subpixel 122 may emit a blue light, the second subpixel 124 
may emit a red light, part of the third subpixel 126 may emit 
a green light and the other part of the third subpixel 126 may 
emit a yellow light. Through adjusting light emitting order 
and the amount of the first subpixels 122, the second 
subpixels 124 and the third subpixels 126a/126b, different 
color effects would be obtained by color mixing method. It 
needs to be noted that the colors of the light emitted from the 
first subpixels 122, the second subpixels 124 and the third 
subpixels 126a/126b are not limited to above-mentioned 
description. 

In the embodiment, each of the third subpixels 126a for 
emitting the third color light and each of the third subpixels 
126b for emitting the four fourth color light are respectively 
located adjacent to the corresponding third subpixel 126.a for 
emitting the third color lights and the corresponding third 
subpixel 126b for emitting the fourth color lights along the 
first axis D, but the present invention is not limited thereto. 
In other embodiment, each of the third subpixels 126.a for 
emitting the third color light and each of the third subpixels 
126b for emitting the four fourth color light are respectively 
located adjacent to the corresponding third subpixel 126.a for 
emitting the third color lights and the corresponding third 
subpixel 126b for emitting the fourth color lights along the 
first axis D. 

Additionally, when each of the third subpixels 126a for 
emitting the third color lights is located adjacent to the 
corresponding third subpixel 126b for emitting the fourth 
color light along the second axis D, each of the third 
subpixels 126a for emitting the third color lights is located 
adjacent to the corresponding third subpixel 126.a for emit 
ting the third color light along the first axis D, each of the 
third subpixels 126b for emitting the fourth color lights is 
located adjacent to the corresponding third subpixel 126b for 
emitting the fourth color along the first axis D, each of the 
first Subpixels 122 is located adjacent to the corresponding 
first subpixel 122 along the first axis D, and each of the 
second Subpixels 124 is located adjacent to the correspond 
ing second subpixel 124 along the first axis D. 

In other words, in other embodiments, when each of the 
third subpixels 126.a for emitting the third color lights is 
located adjacent to the corresponding third subpixel 126b for 
emitting the fourth color light along the first axis D, each 
of the third subpixels 126.a for emitting the third color lights 
is located adjacent to the corresponding third Subpixel 126a 
for emitting the third color lights along the second axis D. 
each of the third subpixels 126b for emitting the fourth color 
lights is located adjacent to the corresponding third Subpixel 
126b for emitting the fourth color lights along the second 
axis D, each of the first subpixels 122 is located adjacent to 
the corresponding first Subpixel 122 along the second axis 
D., and each of the second pixels 124 is located adjacent to 
the corresponding second Subpixel 124 along the second 
axis D, but the present invention is not limited thereto. For 
example, in the single Subpixel group 120, four (e.g., the first 
set) of the eight third subpixels 126 (for example the first 
Subgroup 126a emits green light and the second Subgroup 
126b emits yellow light) are divided into two adjacent pairs 
of Subpixels arranged adjacent to each other along the first 
axis D, and two of the different pairs of subpixels are 
located adjacent to each other along the second axis D. That 
is, a different pair of Subpixels are located adjacent to each 
other along the second axis D, however, the other Subpixel 
in the two pairs of Subpixels are not adjacent to each other. 
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In other words, two pairs of adjacent Subpixels (for example 
the first Subgroup 126a emits green light and the second 
subgroup 12.6b emits yellow light) would be alternately 
arranged. The other four (e.g., the second set) of the eight 
third subpixels 126 (for example the first subgroup 126a 
emits green light and the second subgroup 126a emits 
yellow light) are also divided into two adjacent pairs of 
Subpixels arranged adjacent to each other along the first axis 
D, and two of the different pairs of subpixels are also 
located adjacent to each other along the second axis D. That 
is, a different pair of Subpixels are located adjacent to each 
other along the second axis D, however, the other Subpixel 
in the two pairs of Subpixels are not adjacent to each other. 
In other words, two pairs of adjacent Subpixels (for example 
the first Subgroup 126a emits green light and the second 
subgroup 126a emits yellow light) would also be alternately 
arranged. Two (e.g., a third set) of the four first Subpixels 
122 (for example blue) are arranged adjacent to each other 
along the first axis D, two (e.g., a fourth set) of the four 
second Subpixels 124 (for example red) are arranged adja 
cent to each other along the first axis D, and the third set of 
the four first subpixels 122 (for example blue) and the fourth 
set of the four second subpixels 124 (for example red) are 
arranged between the first set and the second set of the third 
subpixels 126. Therefore, one of the two subpixels of the 
fourth set of the second subpixels 124 (for example red) is 
connected adjacent the first set of the third subpixels 126 (for 
example the first Subgroup 126a emits green light and the 
second subgroup 126a emits yellow light) and the third set 
of the first subpixels 122 (for example blue), the third set of 
the first subpixels 122 (for example blue) is connected 
adjacent to the second set of the third subpixels 126 (for 
example the first Subgroup 126a emits green light and the 
second subgroup 126a emits yellow light), the other one of 
the other two subpixels of the fourth set of the second 
subpixels 124 (for example red) is connected adjacent to the 
second set of the third subpixels 126 (for example the first 
Subgroup 126a emits green light), and the other one of the 
other two subpixels of the third set of the first subpixels 122 
(for example blue) is connected adjacent to the first set of the 
third subpixels 126 (for example the first subgroup 12.6b 
emits yellow light). In other words, two pairs of adjacent 
subpixels would be alternately arranged. That is, the third set 
of the four first subpixels 122 (for example blue) and the 
fourth set of the four second subpixels 124 (for example red) 
are alternately arranged. One of the other two subpixels of 
the fourth set of the second subpixels 124 (for example red) 
is connected adjacent to the first set of the third subpixels 
126 (for example the first subgroup 126a emits green light), 
one of the other two subpixels of the third set of the first 
subpixels 122 (for example blue) is connected adjacent to 
the first set of the third subpixels 126 (for example the first 
Subgroup 126a emits green light and the second subgroup 
126a emits yellow light), the other one of the other two 
subpixels of the fourth set of the second subpixels 124 (for 
example red) is connected adjacent to the second set of the 
third subpixels 126 (for example the first subgroup 126a 
emits green light and the second subgroup 126a emits 
yellow light), and the other one of the other two subpixels 
of the third set of the first subpixels 122 (for example blue) 
is connected adjacent to the second set of the third subpixels 
126 (for example the second subgroup 126a emits yellow 
light). 

Furthermore, in the embodiment, two of the adjacent sides 
of each third subpixels 126a/126b are respectively con 
nected adjacent to the corresponding first Subpixels 122 and 
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8 
the corresponding second Subpixels 124, but the present 
invention is not limited thereto. 

Therefore, when a plurality of subgroups 120 are con 
nected adjacent to each other, two of the first subpixels 122 
for emitting the same first color lights are located adjacent 
to each other, two of the second subpixels 124 for emitting 
the same second color lights are located adjacent to each 
other, two of the third subpixels 126.a for emitting the same 
third color lights are located adjacent to each other, and two 
of the third subpixels 126b for emitting the same fourth color 
lights are located adjacent to each other. 

In addition, in one of the Subpixel groups 120, a Subgroup 
can be defined by each of the first subpixels 122 combining 
the adjacent third subpixels 126b for emitting the fourth 
color light, and a primary group can be defined by each of 
the second Subpixels 124 combining the adjacent third 
subpixels 126a for emitting the third color light. 
When the display device 200 emits the first color light, the 

first subpixel 122 of the subgroup emits a first color light, 
and the first subpixel 122 connected adjacent to the third 
subpixels 126a of the primary group also emits the first color 
light. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 200 emits the second color light, 

the second Subpixel 124 of the primary group emits a second 
color light, and the second Subpixel 124 connected adjacent 
to the third subpixels 126 of the subgroup also emits the 
second color light. When the gray level values of the second 
color light are displayed about 255, the luminance of the 
second color light is about 100% of the maximum luminance 
that the second Subpixel 124 may display. 
When the display device 200 emits the third color light, 

the third subpixels 126a in the primary group emit a third 
color light, and the third subpixels 126a connected adjacent 
to the third subpixels 126b in the subgroup also emit a third 
color light. When the gray level values of the third color 
light are displayed about 255, the luminance of the third 
color light is about 100% of the maximum luminance that 
the third subpixel 126a may display. 

Furthermore, when the first color light, the second color 
light, the third color light, and the fourth color light can be 
mixed to produce white light which is emitted from the 
display device 200, the first subpixel 122 and the third 
subpixels 126b of the subgroup respectively emit the first 
color light and the fourth color light, the second subpixel 
124 and the third subpixels 126a of the primary group 
respectively emit the second color light and the third color 
light, and the first subpixel 122 connected adjacent to the 
third subpixels 126a of the primary group also emits the first 
color light. In which the luminance of the first color light is 
about 50% to 90% of the maximum luminance of the first 
color light, the luminance of the second color light is about 
100% of the maximum luminance of the second color light, 
the luminance of the third color light is about 100% of the 
maximum luminance of the third color light, and the lumi 
nance of the fourth color light is about 100% of the maxi 
mum luminance of the fourth color light. 

Referring to FIG. 3 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 300 according to the third embodiment of the present 
invention. As shown in FIG. 3, the first axis D, and the 
second axis D are respectively parallel to the X axis and Y 
axis. In addition, each of the third subpixels 126 of the 
present embodiment is used for emitting a third color light, 
and each of the third subpixels 126 is located adjacent to 
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each other along the first axis D and the second axis D. In 
the embodiment, the third color light may be green. That is, 
in the present embodiment, the first subpixel 122 may emit 
a blue light, the second Subpixel 124 may emit a red light, 
and the third subpixel 126 may emit a green light. Through 
adjusting light emitting order and the amount of the first 
subpixels 122, the second subpixels 124 and the third 
subpixels 126, different color effects would be obtained by 
color mixing method. It needs to be noted that the colors of 
the light emitted from the first subpixels 122, the second 
subpixels 124 and the third subpixels 126 are not limited to 
above-mentioned description. 

In the embodiment, each of the third subpixels 126 has 
only one side located adjacent to the corresponding first 
subpixel 122 or the corresponding second subpixel 124, but 
the present invention is not limited thereto. 

Therefore, when a plurality of subpixel groups 120 are 
connected adjacent to each other, two of the first subpixels 
122 for emitting the same first color lights are located 
adjacent to each other, two of the second subpixels 124 for 
emitting the same second color lights are located adjacent to 
each other, and at least four of the third subpixels 126 for 
emitting the same third color lights are located adjacent to 
each other. For example, a single Subpixel group 120 shown 
in FIG. 3 includes at least 16 subpixels respectively arranged 
into a first row and a second row located adjacent to the first 
row. The arrangement of the first row from left to right is: 
one of the second subpixel 124, two of the third subpixels 
126, two of the first subpixels 122, two of the third subpixels 
126 and one of the second subpixel 124, namely RGGB 
BGGR arrangement. While the arrangement of the second 
row from left to right is: one of the first subpixel 122, two 
of the third subpixels 126, two of the second subpixels 124, 
two of the third subpixels 126 and one of the first subpixel 
122., namely BGGRRGGBarrangement for example. 

In addition, in one of the Subpixel groups 120, a subgroup 
can be defined by each of the first subpixels 122 combining 
the adjacent third Subpixels 126, and a primary group can be 
defined by each of the second subpixels 124 combining the 
adjacent third subpixels 126. 
When the display device 300 emits the first color light, the 

first subpixel 122 of the subgroup emits a first color light, 
and the first subpixel 122 connected adjacent to the third 
subpixels 126 of the primary group also emits the first color 
light. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 300 emits the second color light, 

the second Subpixel 124 of the primary group emits a second 
color light, and the second Subpixel 124 connected adjacent 
to the third subpixels 126 of the subgroup also emits the 
second color light. When the gray level values of the second 
color light are displayed about 255, the luminance of the 
second color light is about 50% to 100% of the maximum 
luminance that the second Subpixel 124 may display. 
When the display device 300 emits the third color light, 

the third subpixels 126 in the primary group and the sub 
group emit the third color lights. When the gray level values 
of the third color light are displayed about 255, the lumi 
nance of the third color light is about 100% of the maximum 
luminance that the third subpixels 126 may display. 

Furthermore, when the first color light, the second color 
light, and the third color light can be mixed to produce white 
light which is emitted from the display device 300, the first 
subpixel 122 and the third subpixels 126 of the subgroup 
respectively emit the first color light and the third color light, 
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10 
and the second Subpixel 124 of the primary group connected 
adjacent to the third subpixels 126 of the subgroup also 
emits the second color light. On the other hand, the second 
subpixel 124 and the third subpixels 126 of the primary 
group respectively emit the second color light and the third 
color light, and the first subpixel 122 of the subgroup 
connected adjacent to the third subpixels 126 of the primary 
group also emits the first color light. When the gray level 
values of the white light are displayed about 255, the 
luminance of the first color light is about 50% to 90% of the 
maximum luminance of the first color light, the luminance 
of the second color light is about 50% to 90% of the 
maximum luminance of the second color light, and the 
luminance of the third color light is about 100% of the 
maximum luminance of the third color light. 

Referring to FIG. 4 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 400 according to the third embodiment of the present 
invention. As shown in FIG. 4, the first axis D and the 
second axis D are respectively parallel to the X axis and Y 
aX1S. 

In the embodiment, four of the third subpixels 126a in 
each of the subpixels groups 120 are used for emitting four 
third color lights, and the other four of the third subpixels 
126b are used for emitting four fourth color lights. For 
example, the third color light may be green, and the fourth 
color light may be yellow. That is, in the present embodi 
ment, the first subpixel 122 may emit a blue light, the second 
subpixel 124 may emit a red light, part of the third subpixel 
126a may emit a green light and the other part of the third 
Subpixel 126b may emit a yellow light. Through adjusting 
light emitting order and the amount of the first subpixels 
122, the second subpixels 124 and the third subpixels 
126a/126b, different color effects would be obtained by 
color mixing method. It needs to be noted that the colors of 
the light emitted from the first subpixels 122, the second 
subpixels 124 and the third subpixels 126a/126b are not 
limited to above-mentioned description. 

In the embodiment, each of the third subpixels 126a for 
emitting the third color light, each of the third subpixels 
126b for emitting the four fourth color light, each of the first 
subpixels 122 and each of the second subpixels 124 are 
respectively located adjacent to the corresponding third 
subpixel 126.a for emitting the third color lights, the corre 
sponding third subpixel 126b for emitting the fourth color 
lights, the corresponding first Subpixel 122 and the corre 
sponding second subpixel 124 along the first axis D. In 
other embodiment, each of the third subpixels 126.a for 
emitting the third color light, each of the third subpixels 
126b for emitting the four fourth color light, each of the first 
subpixels 122 and each of the second subpixels 124 are 
respectively located adjacent to the corresponding third 
subpixel 126.a for emitting the third color lights, the corre 
sponding third subpixel 126b for emitting the fourth color 
lights, the corresponding first Subpixel 122 and the corre 
sponding second subpixel 124 along the first axis D. 

Additionally, when each of the third subpixels 126a for 
emitting the third color lights is located adjacent to the 
corresponding third subpixel 126b for emitting the fourth 
color light along the second axis D, each of the third 
subpixels 126a for emitting the third color lights is located 
adjacent to the corresponding third subpixel 126.a for emit 
ting the third color light along the first axis D, and each of 
the third subpixels 126b for emitting the fourth color lights 
is located adjacent to the corresponding third subpixel 126b 
for emitting the fourth color along the first axis D. In other 
words, in other embodiments, when each of the third sub 
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pixels 126.a for emitting the third color lights is located 
adjacent to the corresponding third subpixel 126b for emit 
ting the fourth color light along the first axis D, each of the 
third subpixels 126.a for emitting the third color lights is 
located adjacent to the corresponding third subpixel 126.a for 
emitting the third color lights along the second axis D, and 
each of the third subpixels 126b for emitting the fourth color 
lights is located adjacent to the corresponding third Subpixel 
126b for emitting the fourth color lights along the second 
axis D. 

In the embodiment, each of the third subpixels 126a/126b 
has only one side located adjacent to the corresponding first 
subpixel 122 or the corresponding second subpixel 124, but 
the present invention is not limited thereto. 

Therefore, when a plurality of subpixel groups 120 are 
connected adjacent to each other, two of the first subpixels 
122 for emitting the same first color lights are located 
adjacent to each other, two of the second subpixels 124 for 
emitting the same second color lights are located adjacent to 
each other, two of the third subpixels 126.a for emitting the 
same third color lights are located adjacent to each other, and 
two of the third subpixels 126b for emitting the same fourth 
color lights are located adjacent to each other. For example, 
a single subpixel group 120 shown in FIG. 4 includes at least 
16 Subpixels respectively arranged into a first row and a 
second row located adjacent to the first row. The arrange 
ment of the first row from left to right is: one of the second 
subpixel 124, two of the third subpixels 126a (for example 
the first set of the first subgroup), two of the first subpixels 
122, two of the third subpixels 126b (for example the first set 
of the second subgroup) and one of the second Subpixel 124. 
namely RGGBBYYR arrangement. While the arrangement 
of the second row from left to right is: one of the first 
subpixel 122, two of the third subpixels 126b (for example 
the second set of the second subgroup), two of the second 
subpixels 124, two of the third subpixels 126a (for example 
the second set of the first subgroup) and one of the first 
subpixel 122., namely BYYRRGGB arrangement for 
example. 

In addition, in one of the subpixel groups 120, a first 
subgroup can be defined by each of the first subpixels 122 
combining the adjacent third subpixels 126b for emitting the 
fourth color light, a second subgroup can be defined by each 
of the first subpixels 122 combining the adjacent third 
subpixels 126.a for emitting the third color light, a first 
primary group can be defined by each of the second Sub 
pixels 124 combining the adjacent third subpixels 126a for 
emitting the third color light, and a second primary group 
can be defined by each of the second subpixels 124 com 
bining the adjacent third subpixels 126b for emitting the 
fourth color light. 
When the display device 400 emits the first color light, the 

first subpixels 122 of the first subgroup and the second 
subgroup emit the first color lights, and the first subpixel 122 
of the first Subgroup and the second subgroup connected 
adjacent to the third subpixels 126a/b of the first primary 
group and the second primary group also emit the first color 
lights. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 400 emits the second color light, 

the second subpixel 124 of the first primary group and the 
second primary group emit the second color lights, and the 
second subpixel 124 of the first primary group and the 
second primary group connected adjacent to the third Sub 
pixels 126b/126a of the first subgroup and the second 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
Subgroup also emit the second color lights. When the gray 
level values of the second color light are displayed about 
255, the luminance of the second color light is about 100% 
of the maximum luminance that the second subpixel 124 
may display. 
When the display device 400 emits the third color light, 

the third subpixels 126a of the first primary group, the third 
subpixels 126a connected adjacent to the third subpixels 
126b of the second primary group, the third subpixels 126a 
connected adjacent to the third subpixels 126b of the first 
Subgroup, and the third Subpixels 126a connected adjacent 
to the third subpixels 126b of the second subgroup emit the 
third color lights. When the gray level values of the third 
color light are displayed about 255, the luminance of the 
third color light is about 100% of the maximum luminance 
that the third subpixels 126a may display. 

Furthermore, when the first color light, the second color 
light, the third color light and the fourth color light can be 
mixed to produce white light which is emitted from the 
display device 400, the first subpixel 122 of the first sub 
group and the third subpixel 126b respectively emits the first 
color light and the fourth color light, the first subpixel 122 
of the second subgroup and the third subpixel 126a respec 
tively emits the first color light and the third color light, and 
the second Subpixel 124 of the first primary group connected 
adjacent to the third subpixel 126a of the second subgroup 
also emits the second color light. On the other hand, the 
second subpixel 124 of the first primary group and the third 
subpixel 126a respectively emits the second color light and 
the third color light, the first subpixel 122 of the first 
subgroup connected adjacent to the third subpixel 126a of 
the first primary group emits the first color light, the third 
subpixel 126b of the second primary group emits the fourth 
color light, and the first subpixel 122 of the second subgroup 
connected adjacent to the third subpixel 126b of the second 
primary group emits the first color light. When the gray level 
values of the white light are displayed about 255, the 
luminance of the first color light is about 50% to 90% of the 
maximum luminance of the first color light, the luminance 
of the second color light is about 100% of the maximum 
luminance of the second color light, the luminance of the 
third color light is about 100% of the maximum luminance 
of the third color light, and the luminance of the fourth color 
light is about 100% of the maximum luminance of the fourth 
color light. 

Referring to FIG. 5 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 500 according to the fifth embodiment of the present 
invention. As shown in FIG. 5, the first axis D, and the 
second axis D are respectively parallel to the X axis and Y 
axis. In addition, each of the third subpixels 126 of the 
present embodiment is used for emitting a third color light. 
In the embodiment, the third color light may be green. That 
is, in the present embodiment, the first subpixel 122 may 
emit a blue light, the second subpixel 124 may emit a red 
light, and the third Subpixel 126 may emit a green light. 
Through adjusting light emitting order and the amount of the 
first subpixels 122, the second subpixels 124 and the third 
subpixels 126, different color effects would be obtained by 
color mixing method. It needs to be noted that the colors of 
the light emitted from the first subpixels 122, the second 
subpixels 124 and the third subpixels 126 are not limited to 
above-mentioned description. 

In the embodiment, each of the first subpixels 122, each 
of the second subpixels 124 and each of the third subpixels 
126 are respectively located adjacent to the corresponding 
first subpixel 122, the corresponding second subpixel 124 
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and the corresponding third Subpixel 126 along the second 
axis D. In other embodiments, each of the first subpixels 
122, each of the second subpixels 124 and each of the third 
subpixels 126 are respectively located adjacent to the cor 
responding first Subpixel 122, the corresponding second 
subpixel 124 and the corresponding third subpixel 126 along 
the second axis D. Accordingly, in the embodiment, each of 
the third subpixels 126 has two opposite sides respectively 
located adjacent to the corresponding first Subpixel 122 and 
the corresponding second Subpixel 124 along the first axis 
D, but the present invention is not limited thereto. 

Therefore, when a plurality of subpixel groups 120 are 
connected adjacent to each other, two of the first subpixels 
122 for emitting the same first color lights are located 
adjacent to each other, two of the second subpixels 124 for 
emitting the same second color lights are located adjacent to 
each other, and at least four of the third subpixels 126 for 
emitting the same third color lights are located adjacent to 
each other. For example, a single Subpixel group 120 shown 
in FIG. 5 includes at least 16 subpixels respectively arranged 
into a first row, a second row located adjacent to the first row, 
a third row adjacent to the second row, and a fourth row 
adjacent to the third row. The arrangement of the first row 
from left to right is: one of the second subpixel 124, one of 
the third subpixels 126, one of the first subpixels 122, and 
one of the third subpixels 126, namely RGBG arrangement. 
While the arrangement of the second row from left to right 
is: one of the first subpixel 122, one of the third subpixels 
126, one of the second subpixels 124, and one of the third 
subpixels 126, namely BGRG arrangement. While the 
arrangement of the third row from left to right is: one of the 
first subpixel 122, one of the third subpixels 126, one of the 
second subpixels 124, and one of the third subpixels 126, 
namely BGRG arrangement. While the arrangement of the 
fourth row from left to right is: one of the second subpixel 
124, one of the third subpixels 126, one of the first subpixels 
122, and one of the third subpixels 126, namely RGBG 
arrangement for example. 

In addition, in one of the Subpixel groups 120, a subgroup 
can be defined by each of the first subpixels 122 combining 
the adjacent third Subpixels 126, and a primary group can be 
defined by each of the second subpixels 124 combining the 
adjacent third subpixels 126. 
When the display device 500 emits the first color light, the 

first subpixel 122 of the subgroup emits a first color light, 
and the first subpixel 122 connected adjacent to the third 
subpixels 126 of the primary group also emits the first color 
light. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 500 emits the second color light, 

the second Subpixel 124 of the primary group emits a second 
color light, and the second Subpixel 124 connected adjacent 
to the third subpixels 126 of the subgroup also emits the 
second color light. When the gray level values of the second 
color light are displayed about 255, the luminance of the 
second color light is about 50% to 100% of the maximum 
luminance that the second Subpixel 124 may display. 
When the display device 500 emits the third color light, 

the third subpixels 126 in the primary group and the sub 
group emit the third color lights. When the gray level values 
of the third color light are displayed about 255, the lumi 
nance of the third color light is about 100% of the maximum 
luminance that the third subpixels 126 may display. 

Furthermore, when the first color light, the second color 
light, and the third color light can be mixed to produce white 
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light which is emitted from the display device 500, the first 
subpixel 122 of the subgroup and the third subpixels 126 
respectively emit the first color light and the third color light, 
and the second Subpixel 124 of the primary group connected 
adjacent to the third subpixels 126 of the subgroup also 
emits the second color light. On the other hand, the second 
subpixel 124 and the third subpixels 126 of the primary 
group respectively emit the second color light and the third 
color light, and the first Subpixel 122 connected adjacent to 
the third subpixels 126 of the primary group also emits the 
first color light. When the gray level values of the white light 
are displayed about 255, the luminance of the first color light 
is about 50% to 90% of the maximum luminance of the first 
color light, the luminance of the second color light is about 
50% to 90% of the maximum luminance of the second color 
light, and the luminance of the third color light is about 
100% of the maximum luminance of the third color light. 

Referring to FIG. 6 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 600 according to the sixth embodiment of the present 
invention. As shown in FIG. 6, the embodiment is substan 
tially the same with the fifth embodiment of the present 
invention, and the difference between the two embodiments 
are that four of the third subpixels 126a are used for emitting 
four third color lights, and the other four of the third 
subpixels 126b are used for emitting four fourth color lights. 
In the embodiment, the third color light may be green, and 
the fourth color light may be yellow. That is, in the present 
embodiment, the first subpixel 122 may emit a blue light, the 
second subpixel 124 may emit a red light, part of the third 
Subpixel 126a may emit a green light, and the other part of 
the third subpixel 126b may emit a yellow light. Through 
adjusting light emitting order and the amount of the first 
subpixels 122, the second subpixels 124 and the third 
subpixels 126a/126b, different color effects would be 
obtained by color mixing method. It needs to be noted that 
the colors of the light emitted from the first subpixels 122, 
the second subpixels 124 and the third subpixels 126a/126b 
are not limited to above-mentioned description. 

In the embodiment, each of the third subpixels 126a for 
emitting the third color light and each of the third subpixels 
126b for emitting the fourth color light are respectively 
located adjacent to the corresponding third subpixel 126.a for 
emitting the third color light and the corresponding third 
subpixel 126b for emitting the fourth color light along the 
second axis D. In other embodiments, each of the third 
subpixels 126a for emitting the third color light and each of 
the third subpixels 126b for emitting the fourth color light 
are respectively located adjacent to the corresponding third 
subpixel 126.a for emitting the third color light and the 
corresponding third subpixel 126b for emitting the fourth 
color light along the second axis D. 

Accordingly, in the embodiment, each of the third sub 
pixels 126a/126b has two opposite sides respectively located 
adjacent to the corresponding first Subpixel 122 and the 
corresponding second subpixel 124 along the first axis D. 
Furthermore, when each of the third subpixels 126a for 
emitting the third color light has one side to be located 
adjacent to each of the third subpixels 126b for emitting the 
fourth color light along the second axis D, the opposite side 
of each third subpixels 126.a for emitting the third color light 
is located adjacent to each of the third subpixels 126.a for 
emitting the third color light along the second axis D, each 
of the first subpixels 122 is located adjacent to the corre 
sponding first Subpixel 122 along the second axis D, and 
each of the second subpixels 124 is located adjacent to the 
corresponding second Subpixel 124 along the second axis 
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D. That is, the third subpixels 126.a for emitting the third 
color light has four sides for respectively connecting the 
corresponding first Subpixel 122, the corresponding second 
subpixel 124, the third subpixels 126.a for emitting the third 
color light, and the third subpixels 126b for emitting the 
fourth color light. 

Therefore, when a plurality of subpixel groups 120 are 
connected adjacent to each other, two of the first subpixels 
122 for emitting the same first color lights are located 
adjacent to each other, two of the second subpixels 124 for 
emitting the same second color lights are located adjacent to 
each other, two of the third subpixels 126.a for emitting the 
same third color lights are located adjacent to each other, and 
two of the third subpixels 126b for emitting the same fourth 
color lights are located adjacent to each other. For example, 
a single subpixel group 120 shown in FIG. 6 includes at least 
16 Subpixels respectively arranged into a first row, a second 
row located adjacent to the first row, a third row adjacent to 
the second row, and a fourth row adjacent to the third row. 
The arrangement of the first row from left to right is: one of 
the second subpixel 124, one of the third subpixels 126a 
(such as the first subgroup), one of the first subpixels 122, 
and one of the third subpixels 126b (such as the second 
subgroup), namely RGBYarrangement. While the arrange 
ment of the second row from left to right is: one of the first 
subpixel 122, one of the third subpixels 126b (such as the 
second subgroup), one of the second Subpixels 124, and one 
of the third subpixels 126a (such as the first subgroup), 
namely BYRG arrangement. While the arrangement of the 
third row from left to right is: one of the first subpixel 122, 
one of the third subpixels 126b (such as the second sub 
group), one of the second Subpixels 124, and one of the third 
subpixels 126a (such as the first subgroup), namely BYRG 
arrangement. While the arrangement of the fourth row from 
left to right is: one of the second subpixel 124, one of the 
third subpixels 126a (such as the first subgroup), one of the 
first subpixels 122, and one of the third subpixels 126b (such 
as the second subgroup), namely RGBY arrangement for 
example. 

In addition, in one of the Subpixel groups 120, a subgroup 
can be defined by each of the first subpixels 122 combining 
the adjacent third subpixels 126b for emitting the fourth 
color light, and a primary group can be defined by each of 
the second Subpixels 124 combining the adjacent third 
subpixels 126a for emitting the third color light. 
When the display device 600 emits the first color light, the 

first subpixel 122 of the subgroup emits a first color light, 
and the first subpixel 122 connected adjacent to the third 
subpixels 126a of the primary group also emits the first color 
light. When the gray level values of the first color light are 
displayed about 255, the luminance of the first color light is 
about 50% to 100% of the maximum luminance that the first 
Subpixel 122 may display. 
When the display device 600 emits the second color light, 

the second Subpixel 124 of the primary group emits a second 
color light, and the second Subpixel 124 connected adjacent 
to the third subpixels 126b of the subgroup also emits the 
second color light. When the gray level values of the second 
color light are displayed about 255, the luminance of the 
second color light is about 100% of the maximum luminance 
that the second Subpixel 124 may display. 
When the display device 600 emits the third color light, 

the third subpixels 126a of the primary group and third 
subpixels 126a connected adjacent the third subpixels 126b 
of the subgroup emit the third color lights. When the gray 
level values of the third color light are displayed about 255, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
the luminance of the third color light is about 100% of the 
maximum luminance that the third subpixels 126a may 
display. 

Furthermore, when the first color light, the second color 
light, the third color light, and the fourth color light can be 
mixed to produce white light which is emitted from the 
display device 600, the first subpixel 122 of the subgroup 
and the third subpixels 126b respectively emit the first color 
light and the fourth color light, the second subpixel 124 of 
the primary group and the third subpixels 126a respectively 
emit the second color light and the third color light, and the 
first subpixel 122 connected adjacent to the third subpixels 
126a of the primary group also emits the first color light. 
When the gray level values of the white light are displayed 
about 255, the luminance of the first color light is about 50% 
to 90% of the maximum luminance of the first color light, 
the luminance of the second color light is about 100% of the 
maximum luminance of the second color light, the lumi 
nance of the third color light is about 100% of the maximum 
luminance of the third color light, and the luminance of the 
fourth color light is about 100% of the maximum luminance 
of the fourth color light. 

Referring to FIG. 7 of a schematic diagram for showing 
the arrangement of the subpixel groups 120 of the display 
device 700 according to the seventh embodiment of the 
present invention. As shown in FIG. 7, the embodiment is 
substantially the same with the fifth embodiment of the 
present invention, and the difference between the two 
embodiments are that four of the third subpixels 126a are 
used for emitting four third color lights, and the other four 
of the third subpixels 126c are used for emitting four fourth 
color lights. In the embodiment, the third color light may be 
green, and the fourth color light may be white. That is, in the 
present embodiment, the first subpixel 122 may emit a blue 
light, the second Subpixel 124 may emit a red light, part of 
the third subpixel 126a may emit a green light, and the other 
part of the third subpixel 126c may emit a white light. 
Through adjusting light emitting order and the amount of the 
first subpixels 122, the second subpixels 124 and the third 
subpixels 126a/126c, different color effects would be 
obtained by color mixing method. It needs to be noted that 
the colors of the light emitted from the first subpixels 122, 
the second subpixels 124 and the third subpixels 126a/126c 
are not limited to above-mentioned description. 

Accordingly, in the embodiment, each of the third sub 
pixels 126.a for emitting the third color light and each of the 
third subpixels 126c for emitting the fourth color light are 
alternately arranged along the first axis D or the second axis 
D. 

Therefore, when a plurality of subpixel groups 120 are 
connected adjacent to each other, two of the first subpixels 
122 for emitting the same first color lights are located 
adjacent to each other, two of the second subpixels 124 for 
emitting the same second color lights are located adjacent to 
each other. 

In addition, in one of the subpixel groups 120, a first 
subgroup can be defined by each of the first subpixels 122 
combining the adjacent third subpixels 126.a for emitting the 
third color light, a second Subgroup can be defined by each 
of the first subpixels 122 combining the adjacent third 
subpixels 126c for emitting the fourth color light, a first 
primary group can be defined by each of the second Sub 
pixels 124 combining the adjacent third subpixels 126a for 
emitting the third color light, and a second primary group 
can be defined by each of the second subpixels 124 com 
bining the adjacent third subpixels 126c for emitting the 
fourth color light. For example, a single Subpixel group 120 
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shown in FIG. 7 includes at least 16 subpixels respectively 
arranged into a first row, a second row located adjacent to the 
first row, a third row adjacent to the second row, and a fourth 
row adjacent to the third row. The arrangement of the first 
row from left to right is: one of the second subpixel 124, one 
of the third subpixels 126a (such as the first subgroup), one 
of the first subpixels 122, and one of the third subpixels 126c 
(such as the third subgroup), namely RGBW arrangement. 
While the arrangement of the second row from left to right 
is: one of the second subpixels 124, one of the third 
subpixels 126c (such as the third subgroup), one of the first 
subpixel 122, and one of the third subpixels 126a (such as 
the first subgroup), namely RWBG arrangement. While the 
arrangement of the third row from left to right is: one of the 
first subpixels 122, one of the third subpixels 126c (such as 
the third Subgroup), one of the second Subpixel 124, and one 
of the third subpixels 126a (such as the first subgroup), 
namely BGRW arrangement. While the arrangement of the 
fourth row from left to right is: one of the first subpixel 122, 
one of the third subpixels 126c (such as the third subgroup), 
one of the second subpixels 124, and one of the third 
subpixels 126a (such as the first subgroup), namely BWRG 
arrangement for example. 
When the display device 700 emits the first color light, the 

first subpixels 122 of the first subgroup and the second 
Subgroup emit the first color lights, and the first Subpixels 
122 of the first Subgroup and the second subgroup connected 
adjacent to the corresponding third subpixels 126a/126c of 
the first primary group and the second primary group also 
emit the first color light. When the gray level values of the 
first color light are displayed about 255, the luminance of the 
first color light is about 100% of the maximum luminance 
that the first subpixel 122 may display. 
When the display device 700 emits the second color light, 

the second subpixel 124 of the first primary group and the 
second primary group emit the second color lights, and the 
second subpixels 124 of the first primary group and the 
second primary group connected adjacent to the correspond 
ing third subpixels 126a/126c of the first subgroup and the 
second subgroup also emit the second color lights. When the 
gray level values of the second color light are displayed 
about 255, the luminance of the second color light is about 
100% of the maximum luminance that the second subpixel 
124 may display. 
When the display device 700 emits the third color light, 

the third subpixels 126a of the first primary group, the third 
Subpixels 126a of the first subgroup connected adjacent to 
the third subpixels 126c of the second primary group, the 
third subpixels 126a of the first primary group connected 
adjacent to the third subpixels 126c of the second subgroup, 
and the third subpixels 126a of the first subgroup emit the 
third color lights. When the gray level values of the third 
color light are displayed about 255, the luminance of the 
third color light is about 100% of the maximum luminance 
that the third subpixels 126a may display. 

Furthermore, when the first color light, the second color 
light, and the third color light can be mixed to produce white 
light which is emitted from the display device 700, the first 
subpixel 122 of the first subgroup and the third subpixels 
126a respectively emit the first color light and the third color 
light, the second Subpixel 124 of the first primary group 
connected adjacent to the third subpixels 126a of the first 
Subgroup emits the second color light, and the third Subpix 
els 126c of the first primary group and the second subgroup 
also emit the fourth color light (white light). Furthermore, 
the second subpixel 124 of the first primary group and the 
third subpixels 126a respectively emit the second color light 
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and the third color light, and the first subpixel 122 of the first 
subgroup connected adjacent to the third subpixels 126a of 
the first primary group emits the first color light. In which, 
the luminance of the first color light is about the maximum 
luminance of the first color light, the luminance of the 
second color light is about the maximum luminance of the 
second color light, the luminance of the third color light is 
about the maximum luminance of the third color light, and 
the luminance of the fourth color light is about the maximum 
luminance of the fourth color light. 

In comparison with the prior art, the present invention has 
the following advantages. Each of the first subpixels is 
located adjacent to another one of the first subpixels with the 
same color, each of the second Subpixels is located adjacent 
to another one of the second subpixels with the same color, 
or the third subpixels is located adjacent to another one of 
the third subpixels with the same color. As the pixel pitch of 
the two adjacent first subpixels with the same color, the two 
adjacent second Subpixels with the same color or the two 
adjacent third subpixels with the same color can be reduced 
to each other through a co-evaporation method, so that the 
space available on the Substrate can be increased to get a 
higher aperture ratio. Due to the increased aperture ratio of 
the Substrate, the accommodation for setting circuit on the 
substrate can be also increased. On the other hand, since the 
pixel pitch of the two adjacent first subpixels with the same 
color, the two adjacent second Subpixels with the same color 
or the two adjacent third subpixels with the same color can 
be reduced to each other, so that the amount of the subpixel 
groups provided on the Substrate can be increased, thereby 
increasing overall emitting area of the display device. 
Accordingly, the resolution of the display device can be 
effectively increased, and a better image quality would be 
obtained. 

While the invention has been described in terms of what 
is presently considered to be the most practical and embodi 
ments, it is to be understood that the invention needs not be 
limited to the disclosed embodiment. On the contrary, it is 
intended to cover various modifications and similar arrange 
ments included within the spirit and scope of the appended 
claims which are to be accorded with the broadest interpre 
tation so as to encompass all Such modifications and similar 
Structures. 

What is claimed is: 
1. A display device, comprising: 
a Substrate; and 
a plurality of Subpixel groups disposed on the Substrate, 

each of the Subpixel groups having four first Subpixels 
for emitting four first color lights, four second Subpix 
els for emitting four second color lights, and eight third 
Subpixels; 

wherein the first subpixels, the second subpixels, and the 
third Subpixels are respectively arranged adjacent to 
each other along a first axis and a second axis inter 
secting the first axis; 

wherein at least two of the first subpixels are arranged 
adjacent to each other along the first axis or the second 
axis, at least two of the second subpixels are arranged 
adjacent to each other along the first axis or the second 
axis, and at least two of the third Subpixels are arranged 
adjacent to each other along at least one of the first axis 
and the second axis, and only one side of each of the 
first subpixels is located adjacent to one side of the 
neighboring first Subpixel, and only one side of each of 
the second Subpixels islocated adjacent to one side of 
the neighboring second Subpixel. 
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2. The display device according to claim 1, wherein each 
of the first color lights is a blue light, and each of the second 
color lights is a red light. 

3. The display device according to claim 1, wherein the 
first axis and the second axis are respectively parallel to the 
X axis and the Y axis. 

4. The display device according to claim 1, wherein the 
first axis and the second axis are respectively formed about 
45 degrees with the X axis and Y axis. 

5. The display device according to claim 1, wherein each 
of the first subpixels and each of the second subpixels are 
respectively located adjacent to the corresponding first sub 
pixel and the corresponding second subpixel along the same 
first axis or the same second axis. 

6. The display device according to claim 1, wherein each 
of the first subpixels, each of the second subpixels and each 
of the third subpixels are respectively located adjacent to the 
corresponding first subpixel, the corresponding second sub 
pixel and the corresponding third subpixel along the same 
first axis or the same second axis. 

7. The display device according to claim 1, wherein each 
of the third subpixels is used for emitting a third color light, 
and four of the third subpixels are located adjacent to the 
other third subpixels along the first axis and the second axis. 

8. The display device according to claim 7, wherein each 
of the third color lights is a green light. 

9. The display device according to claim 1, wherein each 
of the third subpixels is used for emitting a third color light, 
and the third subpixels are located adjacent to each other 
along the first axis and the second axis. 

10. The display device according to claim 9, wherein each 
of the third color lights is a green light. 

11. The display device according to claim 1, wherein four 
of the third subpixels are used for emitting four third color 
lights, the other four of the third subpixels are used for 
emitting four fourth color lights, and each of the third 
subpixels for emitting the third color light and each of the 
third subpixels for emitting the four fourth color light are 
respectively located adjacent to the corresponding third 
subpixel for emitting the third color lights and the corre 
sponding third subpixel for emitting the fourth color lights 
along the same first axis or the same second axis. 

12. The display device according to claim 11, wherein 
each of the third color lights is a green light, and each of the 
fourth color lights is a yellow light. 

13. The display device according to claim 11, wherein 
when each of the third subpixels for emitting the third color 
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lights is located adjacent to the corresponding third subpixel 
for emitting the fourth color light along the second axis, each 
of the third subpixels for emitting the third color lights is 
located adjacent to the corresponding third subpixel for 
emitting the third color light along the first axis, each of the 
third subpixels for emitting the fourth color lights is located 
adjacent to the corresponding third subpixel for emitting the 
fourth color along the first axis, each of the first subpixels is 
located adjacent to the corresponding first subpixel along the 
first axis, and each of the second subpixels is located 
adjacent to the corresponding second subpixel along the first 
aX1S. 

14. The display device according to claim 11, wherein 
when each of the third subpixels for emitting the third color 
lights is located adjacent to the corresponding third subpixel 
for emitting the fourth color light along the second axis, each 
of the third subpixels for emitting the third color lights is 
located adjacent to the corresponding third subpixel for 
emitting the third color lights along the second axis, each of 
the first subpixels is located adjacent to the corresponding 
first Subpixel along the second axis, and each of the second 
pixels is located adjacent to the corresponding second sub 
pixel along the second axis. 

15. The display device according to claim 1, wherein four 
of the third subpixels are used for emitting four third color 
lights, the other four of the third subpixels are used for 
emitting four fourth color lights, and each of the third 
subpixels for emitting the third color light and each of the 
third subpixels for emitting the four fourth color light are 
alternately arranged along the same first axis or the same 
second axis. 

16. The display device according to claim 15, wherein 
each of the third color lights is a green light, and each of the 
fourth color lights is a white light. 

17. The display device according to claim 1, wherein each 
of the third subpixels has two adjacent sides respectively 
located adjacent to the corresponding first subpixel and the 
corresponding second subpixel. 

18. The display device according to claim 1, wherein each 
of the third subpixels has two opposite sides respectively 
located adjacent to the corresponding first subpixel and the 
corresponding second subpixel. 

19. The display device according to claim 1, wherein at 
least one of sides of the two neighboring first subpixels is 
connected to at least one of sides of the two neighboring 
second subpixels. 


